Symptoms in Parkinson's Disease (PD) have been linked to oscillatory activity within the basal ganglia. In humans, such activity has been detected mainly in the local field potentials (LFPs) recorded from electrode contacts used for deep brain stimulation. Although most studies have focused on activity within the subthalamic nucleus (STN), the internal part of the globus pallidus (GPi) is considered an equally efficacious site for therapeutic neuromodulation. Moreover, while most investigations have evaluated changes in oscillatory activity in the beta (12-35 Hz) and gamma (35-100 Hz) bands, our preliminary spectral analysis of LFP signals in the GPi suggested distinct activity at higher frequencies as well. We hypothesized there is a unique LFP signature in the GPi that consists of movement modulated spectral power increases above 100 Hz. Using invasive recordings from the GPi of patients undergoing DBS, in addition to confirming increased beta band activity within the GPi of patients with PD, we have identified and characterized a previously undescribed peak between 200 and 300 Hz centered at approximately 235 Hz, whose height and width but not center frequency are movement modulated. An increase in peak height is not transient, but rather persists for the duration of movement. The 200-300 Hz rhythms in the GPi could have a functional role in the basal ganglia reentrant circuits by encoding output information entering the thalamo-cortical network or by organizing downstream activity for the successful execution of tasks.
Introduction
Basal ganglia (BG) dysfunction has been implicated in the motor signs of Parkinson's Disease (PD) in humans (Brown et al., 2001; Dejean et al., 2008; Doyle et al., 2005) , animal models (Burkhardt et al., 2007; Cruz et al., 2009 ) and computational studies (Berns and Sejnowski, 1998; Hadipour 2003; Frank, 2006; Humphries et al., 2006; Kang and Lowery, 2009; Noori and Jäger, 2010) . The pathoetiology of the disease is attributed to dopaminergic (DA) denervation of BG due to neuronal loss within the substantia nigra. At the systems level, a mechanistic explanation that links BG functionality to motor behavior remains elusive. While oscillations in the β band in the cortico-basal ganglia thalamo-cortical reentrant circuits correlate with parkinsonian symptoms (Brown, 2007; Dostrovsky and Bergman, 2004) , it is not known whether the synchronized bursting of neuronal populations in the BG is the primary cause of motor dysfunction or simply an epiphenomenon of the disease (Eusebio and Brown, 2009).
Recordings from BG structures of patients are afforded by electrode contacts on deep brain stimulation (DBS) leads implanted for therapeutic purposes (Kumar et al., 1998; Lopiano et al., 2001) or the microelectrodes used during stereotactic surgery to confirm the target BG nuclei (Chu Chen et al., 2006) . The former provide local field potentials (LFPs) representing ensemble neuronal activity over a volume of tissue, with enhanced oscillatory activity represented as increases in the spectral power of LFP. In the DA depleted state, abnormal oscillations in the BG have primarily been reported as increases in β power (13-30 Hz) (Mallet et al., 2008a,b; Ray et al., 2008) . It has been proposed that these synchronized oscillations within and between BG structures might interfere with the basal ganglia's proposed role in selectively activating neuronal processes that are relevant to a proposed task and attenuating others (McAuley, 2003) . The DA replete state, conversely, has been associated with increased γ-band power at~70 Hz (Brown et al., 2001) . Specifically, increased γ-band power has been found to be coincident with motor tasks (Brown, 2000; Masimore et al., 2005) and therefore considered "pro-kinetic."
Very high gamma-band activity has also been reported in the subthalamic nucleus (STN) of awake patients with PD and have been shown to be dopamine-and activity-modulated, suggesting these rhythms may be intimately related to the pathophysiology of Neurobiology of Disease 54 (2013) [464] [465] [466] [467] [468] [469] [470] [471] [472] [473] [474] 
